We show that the moduli space of SU X ( L) of rank bundles of fixed determinant L on a smooth projective curve X is separably unirational.
Introduction
In a discussion V. B. Mehta pointed out to me that for certain applications about the cohomology of moduli of vector bundles on smooth projective curves over algebraically closed fields in characteristic it is necessary to have that SU X ( L) is separably unirational. This short note provides us with a proof of this statement. 
Proof of Theorem 1.1
Let E be any semistable vector bundle on X with rk(E) = , and
Thus, there can be only the zero morphism in Hom(E M ⊗ ω X ). So we have Ext 1 (M E) = 0.
By the same argument we conclude that
The kernel of π is a line bundle and its determinant is det(ker(π))
we obtain for any E as before the existence of a short exact sequence
We use this to parameterize all bundles in SU X ( L) as cokernels of morphisms M 1 → M 0 . To do so, we define V :=
o o / / X , and the natural morphism *
We denote the cokernel of α by . Let U 1 be the open subset of points ∈ P(V ) such that := * ( ⊗ * ( )) is a semistable bundle on X . We see that the resulting morphism gives a surjection
Next we show that ρ is infinitesimal surjective. We take a point [ι] ∈ P(V ) corresponding to a short exact sequence (1) . Let D = [ε]/ε 2 be the ring of dual numbers. To give an infinitesimal deformation of E corresponds to give a flat family E D on X D = Spec(D) × X which specializes to E when restricting to the reduced fiber X 0 ∼ = X . Since we want to consider deformations with fixed determinant we have an isomorphism det(
, we conclude that Ext 1 (M 0 E) = 0 from the fact that Ext 1 (M E) = 0. So π is the restriction of some
Fixing such an isomorphism we obtain a short exact sequence of
We conclude that any deformation E D of E is induced by a deformation ι D of ι. Now for a general linear subspace L ⊂ P(V ) of dimension dim SU X ( L) = ( 2 − 1)( − 1) passing through a stable [E] ∈ P(V ) the composition of tangent maps is an isomorphism to T SU X ( L) E . Thus, on some Zariski open subset U ⊂ (L ∩ U 1 ) containing [E] the morphism U → SU X ( L) is étale.
